A novel carbonic anhydrase II binding site regulates NHE1 activity.
Carbonic anhydrase II (CAII) binds to and regulates transport by the NHE1 isoform of the mammalian Na(+)/H(+) exchanger. We localized and characterized the CAII binding region on the C-terminal tail of the Na(+)/H(+) exchanger. CAII did not bind to acidic sequences in NHE1 that were similar to the CAII binding site of bicarbonate transporters. Instead, by expressing a variety of fusion proteins of the C-terminal region of the Na(+)/H(+) exchanger, we demonstrated that CAII binds to the penultimate group of 13 amino acids of the cytoplasmic tail. Within this region, site-specific mutagenesis demonstrated that amino acids S796 and D797 form part of a novel CAII binding site. Phosphorylation of the C-terminal 26 amino acids by heart cell extracts did not alter CAII binding to this region, but phosphorylation greatly increased CAII binding to a protein containing the C-terminal 182 amino acids of NHE1. This suggested that an upstream region of the cytoplasmic tail acts as an inhibitor of CAII binding to the penultimate group of 13 amino acids. The results demonstrate that a novel phosphorylation-regulated CAII binding site exists in distal amino acids of the NHE1 tail.